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4,780,233

DUST SUPPRESSION METHODS AND
COMPOSITIONS
FIELD O F THE INVENTION
5
The invention pertains to improved methods and
compositions adapted to aid in control of the dissemination of fugitive dust particles into the atmosphere.
BACKGROUND
Dust dissemination poses safety, health and environmental problems in many commercial environments.
For instance, dust suppression is of particular concern
in the coal mining industry wherein coal dust dissemination caused by wind or transit motion may lead to black
lung disease if inhaled over lengthy periods or, in other
cases, to possible spontaneous combustion of the small
dust particles.
are raised when other
materials such as sulfur, phosphates, clays, or other
finely divided ores and minerals generate dust in handling operations during mining, transportation, storage
or use.
In addition to the mining industry, many other commercial activities also provide potential for dust control
problems. F~~instance, fertilizer dust has raised health
concerns due to human and animal inhalation thereof
and it also poses the problem of spontaneous combustion. The cement industry also is concerned with fugitive dust dissemination during the manufacture, transport and storage steps.
Industrial sources of fugitive dust include open operations, leaks and spills, storage, disposal, transit or poor
housekeeping of sundry finely divided solids particulates. The iron and steel industries are replete with exampies of the above enumerated categories. Problems
associated with disposal and storage of the source of
fugitive dust may be exemplifiedby, for instance, operation of a steel mill open hearth precipitator of the type
having an electrostatic precipitator to control dust emissions. The dust removed by the electrostatic precipitator is typically collected in hoppers and periodically
dumped into essentially closed containers known as
"collecting ~ans." Despite the fact that connecting
hoses are extended between the hopper and collecting
pan, considerable fugitive dust emissions occur during
material transfer. If the electrostatically removed particulate matter is to be used as landfill, severe fugitive
dust emissions can Occur during the
winds have been
as creating great dust
clouds at such landfill sites. The transportation of particulates along conveyor belts and the dumping of the
particulates therefrom also create fugitive dust emission
problems of the "transportation and disposal" source
type.
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Frick suggested that petroleum based products be used
to control fugitive dust emanating from agricultural
fertilizer granules, See "Petroleum Based DCA's to
Control Fugitive Dust", Frick, Proceedings of the Annual Meeting of the Fertilizer Industry, Round Table,
Series 27, Pages 94-96. Similarly, U.S. Pat. No.
4,417,992 (Bhattacharyya) discloses, inter alia, use of oil
containing emulsions comprising light paraffinic solvents, water, and sundry cross-linked polymers for dust
control.
Oil additives have been used to control grain dust as
per an article appearing in Agricultural Engineering,
September 1985, pages 9-12. Kittle Patent, U.S. Pat.
No. 4,561,905, reports the use of foamed oil/water
emulsions to control coal dust dissemination. In U.S.
Pat. No. 4,571,116 (Patil et al.), aqueous emulsions cornpising asphalt, petroleum extender oils, protective colloids, and surfactants are sprayed onto dusty substrates
such as on dirt or gravel roads.
The use of water insoluble elastomeric substances
including natural rubbers and synthetic polymers to
prevent erosion of finely divided ores, coal, etc. is
taught by Booth et al. in U.S. Pat. No. 2,854,347. U.S.
Pat. No. 4,551,261 (Salihar) teaches that the Booth et al.
elastomeric substances can be incorporated into an
aqueous foam comprising water and foaming agents
(Surfactants) and used to suppress dust generation.
DETAILED DESCRIPTION
The Present invention provides improvement over
the laown use of oil containing treatments for dust
control purposes. It has been discovered that the addition of a small amount of a water insoluble elastomeric
polymer to an oil-based treatment results in improved
dust control efficacy compared to oil alone. This is
believed to be due to the fact that the elastomeric polymer imparts a tackiness to the oil, thereby enhancing the
adhesional properties desired for effective dust control.
While tacky-type oils have been formulated for "nodripw and "anti-spatterw lubricant applications, the use
of oils containing a tackiness agent for dust control
purposes is believed to be novel and an improvement in
the prior art.
to the tackiness imparting water insoluble elastomers that can be used, these are described in aforementioned U.S. Pat. Nos. 4,551,261 (Salihar) and Booth et
al., 2,854,347. These generally may be described as
being synthetic rubber-like polymers which encompass
copolymers of butadiene with a monoolefinic monomer

such as styrene, methylstyrene, dimethylstyrene and
acrylonitrile. Copolymers of methyl, ethyl and butyl
acrylates with acrylonitrile or with styrene may also be
55 mentioned. Plasticized polyvinyl acetate, plasticized
SUMMARY O F THE INVENTION
polyvinyl chloride, plasticized polystyrene, plasticized
substituted pol~st~renes,
and plasticized pol~olefins
The present invention provides improvement over
the conventional use of sprayed or foamed oil containSuch as polyethylenes and polyis~butylenesare suitable.
ing dust control treatments in that a small amount of a
At present, it is preferred to utilize a polyisobutylene
water insoluble elastomeric polymer is included with 60 elast~merhaving a m~lecularweight within the range
the oil and applied to the dust. Inclusion of the elastoof about 500,000 to about 2 million, with a particular
mer significantly improves the dust control perforpolyisobutylene of around 1 million molecular weight
mance and provides economies in that less dust control
being especially preferred. It is essential that the elastomer be water insoluble so that it is carried by the oil
agent can be used.
65 phase of the sprayed or foamed treatment. In this manPRIOR ART
ner, it is though that the elastomer serves to increase the
Oil and oil-based emulsions have been previously
tackiness of the oil, thereby extending or enhancing the
used for dust control purposes. For instance, in 1977,
oil's dust control efficacy. As used broadly herein, the
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term oil includes mineral (petroleum or petroleum detreated dust is supplied. The specific amount of oil/elasrived), vegetable and animal oils.
tomer mixture to be applied depends, of course, upon
The oil and the elastomer may be applied to the dusty
dust type, wind and weather factors, spray location, etc.
material separately or concurrently. C~ncurrentaddiAt present, a preferred oil solution adapted for applition is preferred. The oil/elastomer combination is pref- 5 cation via spray technique is
erably provided in the form of an O/W or W/O emulsion, but it is to be noted that a neat oil/elastomer mixture or solution may also be used.
5.0 wt %
Isopropylamine dodecylbenzene sulfonate
4.0 wt %
Oleic acid
Any oil material capable of being sprayed or applied
Polyisobutylene? Mw 1 X lo6
.06 wt %
via foam may be used. Especially pereferred are oils 10
Light process oil, 275 SUS @ 100" F.
Remainder
that are capable of being emulsified in an O N or W/O
emulsion. For example, asphalts, extender oils of the
types noted in U.S. Pat. No. 4,571,116, heavy process
It is preferred to form an oil/water insoluble elasoils, and light Process oils may be mentioned. The
tomer/water emulsion and then apply it to the dust in
heavy process oils are of the type specified by Kittle, 15 form of a foam. For this type of application, the oil-elasU.S. Pat. No. 4,561,905. That is, they include asphalt
can be provided as a solution. The
tamer
"cut-backs", i.e., asphalt dissolved in a moderately
oil/elastomer solution is mixed with a water/surfactant
heavy oil such as No. 3 fuel oil, residual fuel oils of
solution upstream from or at a foaming nozzle wherein
relatively high viscosity such as No. 6 fuel oil, etc. The
additional water and air will be provided to result in an
heavy process oils may be further defined as having 20
foamed
viscosities in the range of about 600-7,000 SUS. One
exemplary heavy process oil is "Hydrolene 90" sold by
Sun Oil Company. This particular product is a low
Exemplary Compositions for Foaming
volatile aromatic oil having an SUS viscosity of about
Oil Solution ( 0 s )
Surfactant Solution (SS)
3500 at 38" C.
25
.01-0.3 wt %
10-50% anionic and/or
Preferred oils are classified as "light viscosity process
water insoluble elastomer
nonion~csurfactant
oils." These have SUS viscosities of about 60-600 meaRemainder oil
Remainder water
sured at 38' C . Highly preferred are those having an
light process oil
SUS viscosity of from about 200-400. The latter are
275 sus @ 100" F.
commercially available under the "Shellflex", "Tel- 30
lura" and "Tufflo" trademarks.
Surfactants are used to emulsify the oil/water mixture. For this purpose, well-known and commercially
Preferred Compositions for Foaming
available anionic and/or nonionic surfactants suffice.
Oil Solution (OS)
Surfactant Solution (SS)
For instance, acceptable anionic surfactants include 35
.06 wt % water insoluble
6 wt % sodium alpha
alkyl aryl sulfonic acids, alkyl sulfonic acids, alkenyl
elastomer
olefin sulfonate
sulfonic acids, sulfonated alkyls, sulfonated alkenyls,
5.5% sodium alkyl ether
Remainder
sulfated monoglycerides and sulfated fatty esters. Also,
sulfate
light process oil
Remainder water
275 SUS @ 100" F.
long chain alpha olefin sulfonates, water soluble salts of
alkenyl sulfonic acid, water soluble alkyl
. aryl
. sulfonic 40
acid salts, water soluble salts of sodium lauryl sulfate,
The oil solution (OS), surfactant solution (SS) and
etc. may be mentioned.
additional water are mixed at a foaming nozzle or upNonionic surfactants which may be used include
stream from one within the following component mixethylene oxide condensates of alkylphenols, ethylene
percentages adding
loo wt%):
oxide condensates of straight chain alcohols, fatty acid 45 ing ranges
amides, etc.
0s
SS
Makeup Water
The oil/water insoluble elastomer may be applied to
the dust in neat or emulsified form. The treatment may
1-20
0.5-5.0
75-98.5
be sprayed onto the dust or applied in the form of a
foam. Based upon preliminary studies, it is preferred to 50
apply an emulsion comprising oil/elastomer/water in
Air is preferred for use as the foam forming gas. Dethe foam form.
tails of the foam forming process are not critical to the
When the emulsion is to be sprayed, acceptable oil
invention. Generally, foam may be produced as stated
containing solutions may be provided in one drum.
in U.S. Pat. No. 4,400,200 (Cole). Typically, the OS, SS,
Exemplary compositions are:
55 and m a k e u ~water will be mixed with air at a ratio of
about 1 galion liquid (OS, SS and makeup water) to 1.0
to 10.0 scf air. The air and liquid may combine at a point
1-25 wt % Anionic and/or nonionic surfactants
.01-0.3 wt % Water insoluble elastomeric polymer
immediately upstream from the mixing chamber. The
(Note that commercially available prod60 mixing chamber may be a packed column, venturi, or
ucts comprise water insoluble elastostatic mixer. The purpose of the mixing chamber is to
meric polymers in solution with an oil solvent)
Remainder
Oil
induce the air in liquid dispersion defined as foam. It is
important that from about 0.01 gallon to 5.0 gallons of
the 0s product be applied via the foam carrier per ton
The oil solution is mixed with water at the job site to
form an emulsion and is then sprayed onto the desired 65 of treated dust. Acceptable foam properties include
dust. Generally, enough water and oil solution is mixed
expansion ratios (volume foam:volume of OS, SS, and
and sprayed so that from about 0.01 gallon of the oilmakeup water) of about 10-100. Desirable foam bubble
/elastomer mixture to about 5.0 gallons per ton of
diameters are on the order of about 0.005 to 0.015 inch.

DRAWINGS
FIG. 1 is a graphical depiction of the data gathered in
the "comparative testing" portion of the ensuing exam5
ples.
EXAMPLES
The following examples are illustrative of the invention:
In order to demonstrate the efficacy of the elastomeric dust control enhancers of the present invention, a
series of laboratory tests were undertaken. A lab
dust chamber was created. The particulate, dusty material treated was 4 in XO, hot (275" F.1 calcined coke
dust. Oil, as the dust control additive, was tested by
itself and in combination with varying amounts of a
polyisobutylene extender. All of the treatments were
applied as O/W emulsions in spray fonn (10% oil or oil
plus extender, 0.5% nonionic surfactant-alkyl phenol
ethoxylate, 0.5% polyethylene glycol, remainder water). The emulsions were sprayed onto the dust via a
hand held trigger-type sprayer. Treatment rates were
0.5 gallon oil or oil plus extender per ton of coke dust.
Relative dustiness testing was performed after the
samples had been treated and stored for 24 hours at 225"
F., and again after 24 hours' storage at 70" F. Percent
dust suppression was calculated based on the relative
dustiness index (R.D.I.) of treated and untreated Samples.

It is noted that, although the oil/elastomer blends
were applied as sprayed emulsions for the Table I and I1
examples, it is thought that the optimum method for
applying the oil/elastomer dust control treatments will
be as foamed, O/W emulsions containing the elastomeric extender.
COMPARATIVE TESTING

Comparative tests were performed on coal dust samlo ples. A graphical depiction of the test results may be
seen in FIG. 1. ~h~ x-axis of the graph is given in terms
of feedrate % equals % product fed based on the weight
of coaltested.
Comparative Product A=lignosulfonate based product
15 comparative product B = acrylic
~ ~ latex based product
Comparative Product C=a cationic polymer solution
The present invention, Composition
is:
20
0.06%
Remainder

polyisobutylene, MW :
: I,~,MX)
mostly light naphthenic process oil having
275 SUS @ 100' F.

25

FIG. 1 shows the significantly enhanced dust control
results of Composition "A" in comparison to use of
commercially available dust control treatments.
The oil/elastomer dust control treatment may be
applied to any dust particles which present a problem of
30 undesired air-borne dissemination. For example, coal
% ~ u s Suppression
t
=
dust, green or calcined petroleum coke dust, steel mill
sinter dust, metallurgical coke dust, fertilizer dusts including raw materials process and product dusts, ceUntreated RDI - Treated RDI
100%
ment raw materials and clinker, and basic oxygen furUntreated RDI
35 nace dust may be mentioned.
While this invention has been described with respect
Results are reported in Tables I and 11.
to particular embodiments thereof, it is apparent that
TABLE I
numerous other forms and modifications of this invenRelative
tion will be obvious to those skilled in the art. The
Dustiness.
% Dust
Treatment %
40 appended claims and this invention generally should be
Elastomer
Index (RDI1
Suppression
70'
F.
225"
F,
70'
F,
225"
F,
construed to cover all such obvious forms and modificaOil A A (actives)
tions which are within the true spirit and scope of the
(control)
16.4
20.5
present invention.
100
0
8.1
10.7
51
48
99.94%
0.06%
4.6
7.6
72
What is claimed is:
99.88%
0.12%
6.5
10.7
60
48
63
45
1. In a method for reducing the dissemination of fugi99.79%
0.21%
4.3
7.6
74
63
5.0
8.9
70
57
tive
dust particles into the atmosphere wherein oil is
99.70
0.30%
applied to said dust particles, the improvement comprising also applying from a trace to about 0.06 weight %,
50 based upon the weight of said oil, of a water insoluble
TABLE I1
elastomeric polymer to said dust particles, said polymer
Relative
Treatment %
Dustiness
% Dust
being effective to increase the dust suppressing efficacy
Elastomer
Index (RDI)
Suppression
of said oil.
o i l A A (actives)
70' F. 225' F. 70' F. 225" F.
2. Method as recited in claim 1 wherein between
(control)
18.4
24.1
- 55 about 0.01 to about 5 gallons of said oil and said elasto100%
o
7.7
11.0
58.2
54.4
mer, in combination, per ton of said dust, is applied.
99.7%
0.03%
7.7
10.6
58.2
56.0
3. Method as recited in claim 2 wherein said combina99.94%
99.88%

0.06%
0.12%

:

Z; :

tion of oil and elastomer is applied by spraying.
4. Method as recited in claim 2 wherein said combina60 tion of oil and elastomer is applied in the form of a foam.
5. Method as recited in claim 1 wherein said water
insoluble elastomeric polymer comprises polyisobutylAs Tables I and I1 indicate, the addition of as little as
ene having a molecular weight of from about 500,000 to
0.03% polyisobutylene elastomer to the oil significantly
about 2 million.
enhances the dust control efficacy compared to oil
alone. The 0.12% polyisobutylene data of Table I are 65 6. Method as recited in claim 5 wherein said polyisobutylene has a molecular weight of about 1 million.
apparently in error due to the substantial improvement
7. Method as recited in claim 1 wherein said dust
shown by the Table I1 data at the same elastomer addition level.
comprises green or calcined petroleum coke dust.
Oil A = Naphthenic process oil, 275 SUS @ 100" F.
Elastomer A = polyisobutylene, M W = ~,CCO.M]O.

about 0.06 weight percent, based upon the weight of
8. Method as recited in claim 1 wherein said dust
said oil, water insoluble elastomeric polymer.
comprises coal dust.
17. Composition as recited in claim 16, comprising
9. Method as recited in claim 1 wherein said dust is
1-25 wt % anionic and/or nonionic surfactant, about
discharged from a basic oxygen furnace.
10. Method as recited in claim 1wherein said dust is 5 0.01-0.06 wt % water insoluble elastomeric polymer,
remainder oil.
steel mill sinter dust.
18. Composition as recited in claim 17 wherein said
11. Method as recited in claim 1 wherein said dust is
water insoluble elastomeric polymer is polyisobutylene.
metallurgical coke dust.
19. Composition as recited in claim 18 comprising
12. Method as recited in claim 1 wherein said dust is
10 about 5.0 wt % isopropylamine dodecylbenzene sulfofertilizer raw material, process and product dust.
nate, about 4.0 wt % oleic acid, about 0.06 wt % said
13. Method as recited in claim 1 wherein said dust is
polyisobutylene, remainder oil.
cement raw material or clinker dust.
20. Foamed mixture comprising a compositions as
14. Method as recited in claim 1 wherein said oil is a
recited in claim 16, water and sufficient gas to form
light viscosity process oil having an SUS viscosity at
38" C. of from about 60-600.
15 foam.
21. Foamed mixture of claim 20 wherein said compo15. Method as recited in claim 1 wherein said oil has
sition includes about 0.06 weight percent polyisobutylan SUS viscosity at 38" C. of from about 200 to around
ene, about 9 weight percent anionic and/or nonionic
400.
surfactant and the remainder oil.
16. Composition comprising, in combination, oil,
* * * * *
anionic and/or nonionic surfactant, and from a trace to 20

